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ABSTRAK 
 
 
 
Empat puluh lima bakteria termofilik berjaya dipencil daripada sampel air-minyak 
telaga minyak petroleum Malaysia menggunakan enam jenis media berbeza pada julat 
suhu antara 50 hingga 100
o
C dalam keadaan anaerobik lampau.  Pemencilan bakteria yang 
berpotensi sebagai penghasil asid dan pelarut organik dilakukan mengunakan kaedah 
piring perataan, gulingan botol dan goncangan agar.  Enam belas bakteria yang 
mempunyai kestabilan yang tinggi dipilih dan disaring untuk penghasilan asid organik, 
pelarut organik, gas dan biosurfaktan.  Bakteria B160 yang dipencil daripada telaga Baram 
G85L merupakan penghasil terbaik asid dan pelarut organik.  Pencirian bakteria B160 
mengunakan kaedah jujukan 16S rDNA menunjukkan bakteria ini mempunyai 99% 
persamaan dengan Bacillus licheniformis.  Penghasilan asid dan pelarut organik oleh 
Bacillus licheniformis B160 dilakukan menggunakan kultur sekelompok secara pegun di 
dalam botol Schott terubahsuai.  Media dibekalkan dengan 30 g/L sukrosa menghasilkan 
asid (asid asetik, asid butirik) dan pelarut organik (aseton, butanol dan etanol) masing-
masing pada kepekatan 1.030 g/L dan 2.290 g/L.  Walaubagaimanapun, media yang 
dibekalkan dengan glukosa pada kepekatan yang sama dapat menghasilkan 1.3 kali lebih 
tinggi jumlah asid tetapi 1.2 kali lebih rendah jumlah pelarut tanpa penghasilan butanol.  
Media berasaskan kanji juga boleh digunakan sebagai substrat bagi penghasilan asid dan 
pelarut organik tetapi tidak memberi hasil yang memuaskan bagi kedua-duanya.  Hasil 
mendapati hanya kanji terlarut dapat menghasilkan asid asetik dan aseton masing-masing 
pada kepekatan 0.004 g/L dan 2.14 g/L.  Substrat kanji lain seperti kentang, sagu dan ubi 
kayu tidak berkesan dalam penghasilan asid dan pelarut organik.  Kesan kepekatan 
sukrosa pada julat 10–100 g/L juga dikaji.  Pada kepekatan melebihi 30 g/L, substrat 
digunakan untuk penghasilan sel (Yx/s) berbanding pembentukan pelarut organik (Yp/s), 
dimana hasil sel (Yx/s) adalah 1-2 kali ganda lebih tinggi berbanding pembentukan pelarut 
organik per gram substrat (Yp/s).  Pada kepekatan sukrosa yang lebih rendah (10–30 g/L), 
nilai Yp/s adalah 1.6 kali lebih tinggi daripada Yx/s. Hasil menunjukkan bahawa 
penghasilan pelarut organik amat menggalakkan pada kepekatan sukrosa kurang daripada 
50 g/L.  Kesan penggunaan sumber nitrogen organik dan tak organik turut dikaji. Sumber 
nitrogen organik menghasilkan jumlah pelarut yang lebih tinggi berbanding penggunaan 
sumber tak organik dan campuran antara kedua-duanya.  Penghasilan pelarut di dalam 
media yang dibekalkan dengan 0.3% (j/i) pepton adalah 2 kali ganda lebih tinggi daripada 
ekstrak daging dan nitrogen tak organik.  Penghasilan pelarut di dalam media dengan 
campuran sumber nitrogen adalah 4-19 kali lebih rendah berbanding pepton (5.017 g/L).  
Nisbah C:N yang tinggi diperlukan untuk penghasilan biomas dan pelarut organik.  Jumlah 
tertinggi pelarut diperolehi pada nisbah C:N 44.55.  Apabila C:N melebihi nisbah 44.55, 
jumlah biomas meningkat tetapi sebaliknya bagi penghasilan pelarut organik.  Media pada 
pH awal 7.0 menghasilkan jumlah kepekatan asid dan pelarut organik tertinggi (7.504 
g/L). Pada pH kurang daripada 5.5, penghasilan biomas terencat, sekaligus merendahkan 
penghasilan asid dan pelarut organik. Fenomena yang sama turut berlaku pada pH 8.0. 
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ABSTRACT 
 
 
 
A total of fourty five thermophilic bacteria were successfully isolated from water-
oil samples of Malaysia petroleum reservoir using six different types of medium at 
temperature ranging from 50 to 100
o
C under strict anaerobic condition.  Isolation of 
potential solvent and acid producer bacteria was performed using spread plate, rolling 
bottle and shake agar techniques.  Sixteen bacteria with high stability were chosen and 
screened for their capability in producing organic acid, solvent, gas and biosurfactant.  
Bacteria B160 which isolated from Baram G85L reservoir was the best producer for acid 
and solvent.  Characterization of bacteria B160 using 16S rDNA sequencing showed this 
strain has 99% similarity with Bacillus licheniformis. Production of organic acid and 
solvent production by Bacillus licheniformis B160 was conducted in static batch culture 
using modified Schott bottle.  Medium supplemented with 30 g/L of sucrose produced 
total concentration of acids (acetic, butyric) and solvents (acetone, butanol, and ethanol) at 
1.030 g/L and 2.290 g/L respectively.  However, medium supplemented with similar 
concentration of glucose produced 1.3 fold higher acid and 1.2 times lower solvent 
without butanol.  Starchy based materials can also be used as a substrate for acid and 
solvent production but it does not give a great impact for the enhancement of both 
products.  Approximately only soluble starch produced acetic acid and acetone at 
concentration of 0.004 g/L and 2.140 g/L, respectively. Starchy materials such as potato, 
sago and tapioca did give significant effect towards solvent and acid productions.  The 
effect of sucrose on acid and solvent was studies at the range of 10–100 g/L.  Sucrose 
concentration more than 30 g/L favors for cells yield (Yx/s), rather than solvent formation 
(Yp/s).  Yield of cells (Yx/s) at sucrose concentration higher than 30 g/L was comparatively 
1-2 times higher than solvent formation per gram of substrate (Yp/s).  At low concentration 
of sucrose (10-30g/L), Yp/s was 1.6 times higher than Yx/s.  Sucrose concentration below 
than 50 g/L was more suitable for enhancement of solvent production.  Acid and solvent 
production preferred organic nitrogen sources rather than inorganic and mixture of both 
nitrogen sources.  Solvent production in medium supplemented with 0.3% (w/v) peptone 
was comparatively 2 times higher than meat extract and inorganic nitrogen.  Solvent 
production in medium using mixture of nitrogen sources was 4-19 times lower than 
peptone (5.017 g/L).  High C:N ratio was needed for enhancement of biomass and solvent 
production.  The highest solvent production was observed at C:N ratio 44.55.  When the 
C:N ratio increased beyond 44.55, total biomass increased but not for solvent production.  
Medium with initial pH 7 produced the highest concentration of total acid and solvent 
(7.504 g/L).  At pH lower than 5.5 biomass productions were inhibited, thus decreased 
total acid and solvent production.  Similar phenomena occurred when initial pH 8.0 was 
used. 
